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IN TMK CLAIMS 

}-\^r ihc com ciiicnce of the lixaniiner. all pending claims are shown below regardless 
of whether aniendnients ha\ e been made. .\ marked-up \ ersion of amendments to the claims 
IS attached at the end of this response. FMease amend the claims as follow s: 

1. (Amended) A method for forming a conducts e pattern for a semiconductor 
de\ ice. comprising: 

patterning a mask la\'er outwardly from a conductixc la\'er of the 
semiconductor de\ ice, the patterning defining portions of the conductix c layer w here \ ias 
through the conductix c layer are desired; 

exposing the semiconductor de\ ice to a plasma using a plasma deposition 
reactor, the plasma converting the unmasked portions of the conductixe layer into a 
compound: 

exposing the semiconductor de\ice to a treatment process, the treatment 

process selecti\'el\' remo\ ing the compound: and 

w herein exposing the semiconductor de\ ice to a treatment process comprises: 
exposing the semiconductor de\ ice to a substantialK' inert atmosphere: and 
heating the semiconductor de\ice to between 300 and 800 degrees Celsius 

w hile the semiconductor de\ ice is exposed to the substantialK inert atmosphere to renu:>\ e 

the compound. 

2. The method of Claim 1, wherein the conductixe la>er comprises a copper 
material. 

3. 1 he method of Claim 1. further comprising remox ing the mask la\er from the 
semiconductor de\ ice. 

4. The method of Claim 3. w herein remo\ ing the mask la\ er comprises remo\ ing 
the mask la>er iiWcv remo\ ing the compound. 
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5. The method ofClaini 3. wherein remo\ing the mask Ui\'er comprises remo\ iiig 
the mask la\ er before remo\ ing the compound. 

6. (Canceled) The method of Claim 1, wherein exposing the semiconductor 
de\ ice to a treatment process comprises: 

exposing the semiconductor de\ ice to a substantially inert atmosphere; and 
heating the semiconductor de\ ice to betw een 300 and SOO degrees CYMsius to remov e 
the compound. 

7. The method of Claim 1, further comprising prov iding a barrier layer betw een 
the conductiv e material and a substrate of the semiconductor device. 

S. The method of Claim K w herein the conducti\'e material comprises a copper 
material, and wherein exposing the semiconductor device to a plasma comprises exposing the 
semiconductor dev ice to a chlorine-containing gas. 

9. The method of Claim 8, w herein the compound comprises a copper chloride 
materiak and wherein exposing the semiconductor dev ice to a treatment process comprises 
exposing the semiconductor device to a hydrogen chloride solution to remove the copper 
chloride material. 

10. The method of Claim 1, wherein the mask kner comprises a photoresist 
material. 

11. (Amended) A method for forming a conductive pattern for an electronic 
dev ice. comprising: 

forming a conductiv e lav er outw ardh' from a substrate of the electronic device; 

patterning a mask laver outwardK from the conductive laver, the patterning detlning 
portions of the conductiv e laver vvlicre vias through the conductive lav er are desired; 

exposing the electronic dev ice to a plasma using a plasma deposition reactor and at 
least one other gas selected from the group of inert gases and nitrogen, the plasma converting 



MTORNT:^' DOCKET :^()P5^5.()414 PATEN Y 

(TA\U'S15:9) Serial No. 09 736.04. 



the unmasked portions of the conduetn e la\ er into a compound and the at least one other gas 

enhancmg the con\ ersion into the compound: 

HI a separate process from fomiing the compound, exposing the electronic de\ ice to a 

treatment process to selcctiveh remove the compound: 

remox ing the mask layer from the masked portions of the conductive layer: and 
wherein exposing the electronic de\ ice to a treatment process comprises: 
exposing the electronic de\ ice to a substantially inert atmosphere; and 
heatinu the electronic device to between 300 and SOO degrees Celsius while 

the electronic device is exposed to the substantially inert atmosphere to remove the 

compound. 

12. The method of Claim IK wherein removing the mask layer comprises 
remox ing the mask layer before remox ing the compound. 

13. The method of Claim IK wherein forming a conductive layer comprises 
forming a copper layer outwardly from the substrate. 

14. The method of Claim IK wherein the plasma comprises a gas having an 
element selected from the halogen group of elements. 

15. The method of Claim 1 1 . further comprising providing a barrier layer between 
the conductive layer and the substrate of the electronic de\ ice. 

16. The method of Claim 1 K w herein exposing the electronic device to a plasma 
comprises controlling the exposure of the electronic device to the plasma to fomi a 
substantially perpendicular interface between the masked conductive material and the 
compound. 

17. The method of Claim IK wherein patterning a mask layer comprises 
patterning a photoresist layer outwardly from the conducts e layer. 
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IS, A mclhod for forming a conducliNC patte.-n for an electronic device. 

comprising: 

masking a portion of a conductive layer of the electronic device, the masked portion 
of the conductive layer defining the conductive pattern: 

exposing the electronic device to a plasma and at least one other gas selected from the 
uroup of men gases and nitrogen, the plasma converting an unmasked portion of the 
conductue layer into a compound and the at least one other gas enhancing the comersion 

mlo the compound: and 

m a separate process from forming the compound, exposing the electronic device to a 
ireatmenl process, the treatment process selectn cly removing the compound. 

19. The method of Claim 18. Nvhcrein masking a portion of a conductive layer 
comprises depositing a photoresist layer outwardly from a portion of the conductive layer. 

20. The method of Claim 19. further comprising removing the photoresist layer 
after remo\ ing the compound. 

21. The method of Claim 19. further composing remoMiig the photoresist layer 
before removing the compound. 

22. The method of Claim IS. herein exposing the electronic device to a plasma 
comprises exposing the electronic device to a plasma, the plasma comprising a gas has ing an 
element selected from the halogen group of elements. 

23. The method of Claim 22. herein the plasma comprises a chlorine-containing 

gas. 

24. The method of Claim 22. herein the plasma comprises a hromine-contaming 

uas. 
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uas. 



25. The mclhod of Claim 22. wlierein the plasma comprises a nuorinc-conlaining 



2(). The method of Claim 22. wherein the plasma comprises an iodine-coniaininu 



:as. 



27. The method of Claim 18. wherein exposing the electronic dev ice to a plasma 
comprises controlling the exposure of the electronic device to the plasma to tbmi a 
substantially perpendicular interlace between the masked conductive material and the 
compound. 

28. The method of Claim 18. wherein the conductive layer comprises a copper 
material. 

29. The method of Claim 28. wherein exposing the electronic device comprises 
exposing the electronic device to a plasma, the plasma comprising a chlorine-containing gas, 
the plasma conv erting the unmasked portion of the conductiv e layer to copper chloride. 

30. The method of Claim 29. wherein exposing the electronic device to a 
treatment process comprises exposing the electronic device to a hydrogen chloride solution to 
remove the copper chloride. 

31. .\ method for fomiing a conductive pattern for a device, comprising: 
patterning a mask layer outw ardh from a conductive layer of the dev ice, the 

patterning defining portions of the conductive layer w here vias through the conductive lavcr 
are desired; 

exposing, bv a plasma deposition reactor, the device to a plasma, the plasma 
conv erting the unmasked portions of the conductiv e layer into a compound: and 

exposing the device to a treatment process, the treatment process selectively 
removing the compound. 
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32. (.Amended) .V method for forniine a conductive pattern for a device, 
coniprisinu; 

patternmg a mask la> er outwardly from a conductix e la> cr of the device, the 
patternmg deHning portions of the conductive layer ^^here vias through the conductive layer 

arc desired: 

exposing the device to a plasma having an energy level of approximately 30 
volts or below, the plasma conx crtmg the unmasked portions of the conductix e layer into a 
compotmd: and 

exposing the device to a treatment process, the treatment process selectively 
removing the compound. 
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